Introduction: Pilon fracture in elderly individuals is characterized by senile skin atrophy, poor dermal extensibility, and thin subcutaneous tissue. The use of bulky internal fixation material can thus cause the swelling that accompanies the fracture to induce secondary injury to skin tissue. In addition, initiation of postoperative weight-bearing is delayed due to bone fragility and difficulties with partial weight-bearing, causing a tendency toward prolonged hospitalization. Mean duration of hospitalization after pilon fracture for elderly patients in our department was 79.2 days. Case Presentation: An 80-year-old woman with pilon fracture with soft tissue injury and severe osteoporosis was transferred to our department. The fracture was treated using Ilizarov external fixation. Fourteen days postoperatively, walking with full weight-bearing was permitted. The hospital stay was 28 days. The external fixator of the ankle was removed 87 days postoperatively, at which time the patient was anatomically and functionally recovered and able to walk unaided. Conclusion: Ilizarov external fixation may represent a useful option in elderly patients with pilon fracture showing severe soft tissue injury and severe osteoporosis. The present case provides evidence that this procedure can be successfully applied to the management of such pilon fractures in elderly patients.
Introduction
Pilon fracture of the ankle in elderly individuals is characterized by senile skin atrophy, poor dermal extensibility, and thin subcutaneous tissue. The use of bulky internal fixation materials can thus cause the swelling that accompanies a fracture to induce secondary injury of the skin tissue. Due to bone fragility and difficulty in partial weight-bearing, elderly patients with periarticular fracture of the ankle experience delayed initiation of postoperative weight-bearing, prolonged hospitalization, and a tendency toward progression of disuse syndrome.
The mean duration of hospitalization after pilon fracture in our department is 79.2 days. The length of hospital stay after pilon fracture in Japan is much longer than in Western countries, largely because there are extremely few nursing homes and rehabilitation hospitals in Japan [1] . Ilizarov external fixation for soft tissue injury and bones with osteoporosis, even in pilon fractures where the cortical bone is thin and use of screws for internal fixation is difficult, allows suitable fixation using multiple Ilizarov wires [2] [3] . Ilizarov external fixation is to prevent soft tissue complications by avoiding unnecessary internal fixation of fragile skin. The other is to enable early weight bearing, early ambulation, early independence, and early hospital discharge. We have been performing osteosynthesis using an Ilizarov external fixator and early weight-bearing in an elderly patient who sustained a pilon fracture with severe soft tissue injury and osteoporosis [4] .
Case Presentation
An 80-year-old woman was injured when she fell on a snowy road. She was transported by ambulance to another hospital. Since comminuted fracture was observed, she was treated with skeletal traction. However, repositioning the fractured bone proved very difficult. Because of her low weight (35 kg), it was very difficult to apply skeletal traction with a heavy weight. Severe osteoporosis with cortical thinning at the fracture site was evident (Figure 1 ). Since skin condition was also not improving, she was transferred to our department, where left (Figure 3 ). Given these findings, the risk of skin disorders with the use of bulky internal fixation materials appeared high. The decision was therefore made to use closed indirect reduction techniques with an Ilizarov ring fixator for rigid fixation [5] . One day after admission to our institute, Ilizarov ring fixator surgery was performed with the patient under general anesthesia in a supine position with trans-calcaneal traction.
We used 4 rings for the Ilizarov fixator. The amount of reduction achieved by ligamentotaxis was checked using intensification. tibial external fixator ( Figure 4 ). We placed traction on a foot ring while hanging varus, valgus, dorsiflexion and plantar flexion by ligamentotaxis in the distal direction [5] . Repositioning was gradually achieved, taking great care in accurate reduction of the intra-articular fragments; reduction was obtained with minimally invasive maneuvers performed with a smooth 3 mm wire used as a joystick and stabilized with a 1.8 mm wire. Alignment was continually checked by image intensification in both planes [6] . Distally migrated fragments were able to be replaced in the correct position with ligamentotaxis using fluoroscopic checks.
An olive wire was also introduced through the tibial malleolus, first to reduce the fracture tilted in varus and anteriorly and then to compress the fracture site 
Discussion
OTA type C pilon fractures are among the most difficult orthopedic trauma injuries to treat in the elderly [8] . Pilon fracture is characterized by thinning of the subcutaneous tissue, poor dermal extensibility, and, particularly in elderly individuals, senile skin atrophy [9] . Cutaneous aging manifests as a progressive reduction in maximum function and reserve capacity of skin tissue. Collagen atrophy is a major factor in skin aging, which is associated with a progressive increase in extensibility and reduced elasticity. With increasing age, the skin also becomes more fragile and susceptible to trauma, leading to more lacerations and bruising [10] . Furthermore, wound healing is impaired in the elderly. In recent years, lower profile metallic implants have significantly reduced soft-tissue complications, but cases of implant-related soft-tissue problems are still encountered [8] . For these reasons, treatment of type C pilon fracture remains challenging and controversial. External fixation techniques preserve soft tissues and the periosteum, yet provide stable reduction for OTA type C pilon fractures. Use of the Ilizarov external fixator is a safe method for pilon fracture in the elderly, with the advantage of immediate mobilization at full weight-bearing.
The ankle-hinged Ilizarov external fixator and early joint movement allows effective management of tibial pilon fractures, usually accompanied by soft-tissue injuries [7] . Many reports have emphasized the negative impacts of non-weight- Crutches require patients to maintain balance while weight is shifted in a swinging motion to move forward. Crutches are unstable for the elderly and represent a potential for further injury. Otherwise, body strength and bone strength deteriorate rapidly when the patient is confined to a wheelchair. Buildings and houses are very small in Japan, compared to the United States. This means it is difficult for a patient to move in a room with a Roll-A-Bout [17] . We do not have the Roll-A-Bout in Japan. Rehabilitation function is very weak at hospitals in Japan.
Numbers of staff and nurses at hospitals in Japan are very low. In the present case, the patient made satisfactory progress to the point where discharge was possible at 28 days postoperatively. Rigid fixation and closed reduction of the Ilizarov external fixation enabled early weight-bearing and early discharge in the present case with severe soft tissue injury and severe osteoporosis.
Conclusion
In conclusion, Ilizarov external fixation for soft-tissue injury and bones with osteoporosis, even in pilon fractures where the cortical bone is thin and the use of screws for internal fixation is difficult, allows suitable fixation and closed reduction to be achieved using multiple Ilizarov wires. We have been performing osteosynthesis using an Ilizarov external fixator and early weight-bearing in elderly patients with pilon fracture with severe soft-tissue injury and osteoporosis.
